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(57) [Abstract] 
[Problem] 

10 Tlie present invention relates to a lieating condition 

setting mettiod and apparatus for a heating furnace, in which 
a material to be heated as an object is optimally heated by 
performing the measurement of the temperature distribution 
of the material to be heated or the thermal analysis of the 

15 material to be heated the fewest necessary number of times. 
[Solving Means] 

Respective heating conditions are set with respect to 
a plurality of heating sources in heating a material to be 
heated inside a heating furnace by using the plurality of heating 

20 sources so as to heat the material to be heated, and then, 
the temperature of the material to be heated is detected at 
a plurality of detection points. The relationship between a 
variation in the heating condition in one of the plurality 
of heating sources and a variation in the temperature detected 

25 at each of the detection points of the material to be heated 
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is computed with respect to each of the plurality of heating 
sources. The heating condition in each of the heating sources 
in such a manner that the temperature at each of the detection 
points of the material to be heated becomes a target value 
5 is computed based on the computed relationship. The plurality 
of heating sources are controlled under the computed heating 
condition. 

[Scope of Claims for a Patent] 
10 [Claim 1] 

A heating condition setting method for a heating furnace 
comprising the steps of: 

setting respective heating conditions with respect to 
a plurality of heating sources in heating a material to be 
15 heated inside the heating furnace by using the plurality of 
heating sources so as to heat the material to be heated, and 
. then, detecting the temperature of the material to be heated 
at a plurality of detection points; 

computing, with respect to each of the plurality of 
20 heating sources, the relationship between a variation in the 
heating condition in one of the plurality of heating sources 
and a variation in the temperature detected at each of the 
detection points of the material to be heated; 

computing the heating condition in each of the heating 
25 sources in such a manner that the temperature at each of the 
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detection points of the material to be heated becomes a target 
value based on the computed relationship; and 

controlling the plurality of heating sources under the 
computed heating condition. 

5 

[Claim 3] 

A heating condition setting apparatus for a heating 
furnace comprising: 

setting means for setting respective heating conditions 
10 with respect to a plurality of heating sources in heating a 
material to be heated inside the heating furnace by using the 
plurality of heating sources; 

detecting means for detecting the temperature of the 
material to be heated at a plurality of detection points after 
15 the material to be heated is heated; 

computing means for computing, with respect to each of 
the plurality of heating sources, the relationship between 
a variation in the heating condition in one of the plurality 
of heating sources and a variation in the temperature detected 
20 at each of the detection points of the material to be heated; 

computing means for computing the heating condition in 
each of the heating sources in such a manner that the temperature 
at each of the detection points of the material to be heated 
becomes a target value based on the computed relationship; 
25 and 
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controlling means for controlling the plurality of 
heating sources under the computed heating condition. 
[Claim 4] 

A computer-readable recording medium storing therein 
5 a heating condition setting program for a heating furnace so 
as to allow a computer to execute the procedures , the procedures 
including : 

a procedure for setting respective heating conditions 
with respect to a plurality of heating sources in heating the 

10 material to be heated inside the heating furnace by using the 
plurality of heating sources; 

a procedure for detecting the temperature of the material 
to be heated at a plurality of detection points after the material 
to be heated is heated; 

15 a procedure for computing, with respect to each of the 

plurality of heating sources, the relationship between a 
variation in the heating condition in one of the plurality 
of heating sources and a variation in the temperature detected 
at each of the detection points of the material to be heated; 

20 a procedure for computing the heating condition in each 

of the heating sources in such a manner that the temperature 
at each of the detection points of the material to be heated 
becomes a target value based on the computed relationship; 
and 

25 a procedure for controlling the plurality of heating 
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sources under the computed heating condition. 
[Claim 5] 

An apparatus for thermally analyzing a material to be 
heated inside a heating furnace, comprising: 
5 means for inputting data on a material to be heated, 

the means inputting the shape and physical values of the material 
to be heated which moves at a predetermined speed inside the 
heating furnace; 

calculation grid generating means for dividing the 
10 material to be heated in a grid fashion so as to generate 
calculation grids and defining a physical value for each of 
calculation elements divided into the calculation grids; 

heating condition inputting means for inputting the 
heating condition inside the heating furnace; 
15 setting means for setting the radiation boundary 

condition and heat transmission boundary condition of the 
material to be heated, which are varied as a time elapses on 
the basis of the input heating condition; 

calculating means for calculating the temperature 
20 distribution of each of the calculation elements per movement 
of the material to be heated within a predetermined range on 
the basis of the radiation boundary condition and heat 
transmission boundary condition set by the setting means for 
each of the calculation elements generated by the calculation 
25 grid generating means and thermal conduction inside the 
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material to be heated; and 

outputting means for . outputting the temperature' 
distribution calculated by the calculating means. 

5 [Claim 9] 

A control apparatus for a reflowing furnace provided 
with a thermal analyzer for performing a thermal analysis of 
a printed wiring board, which moves inside the reflowing furnace, 
and a heating condition setter for setting the heating condition 
10 of the reflowing furnace on the basis of the result of the 
thermal analysis obtained by the thermal analyzer, 
the thermal analyzer comprising: 

shape and physical value inputting means for inputting 
the shape and physical value of the printed wiring board to 

15 be heated inside the reflowing furnace, the shape and physical 
value of a part mounted on the printed wiring board, the shape 
of a gap space defined between the part and the printed wiring 
board, the shape of a terminal space including a terminal for 
connecting the part and the printed wiring board to each other 

20 and the physical value of the terminal; 

part and gap space model setting means for setting a 
model in which the input part and the input gap space are regarded 
as a rectangle having substantially the same thickness as that 
of the printed wiring board; 

25 terminal model setting means for setting a model in which 
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the input terminal space is regarded as a rectangle having 
a thickness according to the size of the terminal; 

correcting means for correcting the physical values with 
respect to the rectangular model of the part, the rectangular 
5 model of the gap space and the rectangular model of the terminal 
gap, which are obtained as described above; 

calculation grid generating means for dividing the 
rectangular model in a grid fashion so as to generate calculation 
grids and defining a physical value for each of calculation 
10 elements divided into the calculation grids; 

heating condition inputting means for inputting the 
heating condition inside the heating furnace; 

setting means for setting the radiation boundary 
condition and heat transmission boundary condition of the 
15 material to be heated, which are varied as a time elapses on 
the basis of the input heating condition; 

calculating means for calculating the temperature 
distribution of each of the calculation elements per movement 
of the material to be heated within a predetermined range on 
20 the basis of 'the radiation boundary condition and heat 
transmission boundary condition set by the setting means for 
each of the calculation elements generated by the calculation 
grid generating means and thermal conduction inside the 
material to be heated; and 
25 outputting means for outputting the temperature 
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distribution calculated by the calculating means; and 
the heating condition setter comprising: 
heating condition setting means for setting respective 
heating conditions with respect to a plurality of heating 
5 sources in heating a material to be heated inside the heating 
furnace by using the plurality of heating sources; 

temperature detecting means for receiving, from the 
thermal analyzer, the temperature of a rectangular model at 
a plurality of detection points after the rectangular model 
10 is heated; 

computing means for computing, with respect to each of 
the plurality of heating sources, the relationship between 
a variation in the heating condition in one of the plurality 
of heating sources and a variation in the temperature of each 
15 of the calculation elements of the rectangular model; 

heating condition computing means for computing the 
heating condition in each of the heating sources in such a 
manner that the temperature of each of the calculation elements 
of the rectangular model becomes a target value based on the 
20 computed relationship; and 

controlling the plurality of heating sources under the 
computed heating condition. 

[0031] 

25 Consequently, in order to solve the above-described 
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problems, it is very important to develop an analysis model 
simplifying method with high analyzing accuracy, which can 
be applied to a non-stationary thermal conduction analysis 
for a long period of time (for example, a thermal analysis 
5 of a printed wiring board which moves inside a reflowing 
furnace ) . 

[0042] 

In this manner, since the relationship between a 
10 variation in the heating condition of each of the heating sources 
and a variation in the temperature of each of the detection 
points of the material to be heated is first grasped, it is 
possible to uniquely set the heating condition of each of the 
heating sources so as to set each of the detection points of 
15 the material to be heated to a target temperature. 

[0048] 

Although it is necessary to detect the temperature of 
the material to be heated at the plurality of detection points, 

20 it is preferable that the number of detection points should 
accord with the number of heating sources in order to solve 
multiple simultaneous equations. The temperatures at the 
detection points of the material to be heated may be detected 
by actual measurement in a method for fixing a temperature 

25 sensor such as a thermocouple to the material to be heated 
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or may be obtained by calculation through a thermal analysis. 
In the latter case, a thermally analyzing method disclosed 
in, for example, Japanese Patent Application No . 8-152377 filed 
on June 13, 1996 by the present applicant can be used. 

5 

[0082] 

As described above, a lead section in a large-sized 
electronic part is hardly heated, thereby causing insufficient 
soldering; in contrast, a small-sized electronic part is liable 

10 to be easily heated, and therefore, suffers a thermal damage. 
Consequently, numbers are assigned to points at the electronic 
part in order of importance. Numbers 1 to J are assigned to 
temperature detection points in order of importance. Here, 
in the cas.e where there are I heating sources, J = I. Each 

15 of the temperature detection points having these numbers 
attached thereto is designated by reference character j . 

[0086] 

In step S5, only a setting value of one heating source 
20 i is varied out of the basic ref lowing condition setting. This 
condition is referred to as a condition i. The setting value 
is varied in such a manner that the temperature of a printed 
wiring board 2 approaches a target value as possible . A setting 
value of the heating source i in the reflowing condition i 
25 is referred to as Tn. 
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[0090] 

In steps 10^ simultaneous equations below are established 
with respect to a temperature difference Attj between a target 
5 temperature ttj at each of the temperature detection points 
j and a temperature tjo in a reflowing condition 0 based on 
a deviation AtTi between a setting value tTi of each of the 
heating sources 1 to I for setting the temperatures of the 
temperature detection points j to a target value and a setting 
10 value Tio in the reflowing condition 0 and a coefficient aij 
determined in step S7 . 

[0095] 

Since the relationship between the setting variation 
15 of each of the heating sources and the temperature variation 
at each of the temperature detection points is grasped in this 
manner, it is possible to uniquely determine setting of each 
of the heating sources so as to set each of the temperature 
detection points to a target value. Moreover, it is possible 
20 to suppress a thermal damage on a small-sized electronic part 
mounted on the printed wiring board to the minimum, and further, 
to set an optimum heating condition to minimize a difference 
in temperature inside the printed wiring board in such a manner 
as not to degrade a soldering property with respect to a 
25 large-sized electronic part. 
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[0133] 

Fig. 13 is a diagram illustrating the case where 
calculation grids are formed for a differential analysis with 
5 respect to an analysis model illustrated in Fig. 12. In order 
to reduce calculation elements in calculating a difference 
as possible and increase the size of the calculation element, 
the number of divisions in a direction of the thickness of 
the printed wiring board in the case where parts are mounted 

10 at only either, surface is assumed to be three layers (that 
is, two layers of parts and one layer of a board) . As illustrated 
in Fig. 13, in order that the printed wiring board is divided 
into three in the direction of the thickness, each of analysis 
models of all parts is divided into two layers in the direction 

15 of the thickness irrespective of the type, shape, size (height) 
or the like of the part, wherein both of the upper and lower 
layers are uniformly set to 1 mm in thickness in view of the 
analysis . 
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y-Kgs^, -t*t^H<6ia5**Wi-5S5iS.f--e-fc>-en:n- 

rofc*, lai SOig^, tfJ?^H*sjg;»clc/i5. 
[0 0 3 5] ftff^raS:®B|-r5fc«>lCtt, ffS^S^S: 

T-y v-hBsiisi^srfl^^ff-riS^, eii 8or:fc<tf^s 

10 0 3 6] r«)«*ff»f^|ffloBgjSS:»»-t-5-*& 
i: UT, ry V hEiia«€r 2 JJc7C<OflWf^7'/^t UXS 

[0 0 3 71 rto38iaii, ::o<t5«:^1t«r#«LT/i 

[0 0 3 8] Sft«*r{c^>c<eX»J?»4fSiJ^i:^ra*n 

[0 0 3 91 *e>lC, *<D5?{UIWJ-ISJUT, Sf»SiS<0 
^M-C^^Srfi' pit *5isri8/£7' y hB2i»ffi«5ftffi! 
[0040] 

[aiaiS:»»ii-4fc«)<o#®] r©^M»*, iam^f^t^ 
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[00 4 11 :i<058MJ::J:ix«, «[»:<oai?RaR(0 
[0 0 4 21 -®J: 5 lc,^|EJ\ .^55^^2*0^^:^ 

20 [0 0 4 31 UfciJoT, 5ti:»9gSrW;tfiy 7ci-j|^lc 

a^-t-H«, T-y ^Ei»«lc^«*i^fc/J^s!«^^^5fB 

5. ^lirfcj:?), «»<0A0Saa8Sri$oy 7a-ip-c?t, 
[0 0 4 4] 

[0 0 4 5] mfsa^m^k urw:, »D5RiSoiB5Ri:;&^-c 
v^«:«-!ffi<o^P5»^Fa5^rfe>i^5a^ jjcssegcoAPSRifef^ja 

7- 1^ t — «j J: 5 <c!Ki®2lfil§! t ^^titSl t - <Q 
40 X7 f£mmm<Oi'-{:^nm^£i> 2 ogt_h<:o«$cUra?Rij!5 

■y >hElft«S:=i>"<7'-ciRjaiu, ^E:<owi-ry I' hsa 
[0 0 4 61 r-OSSMIdiavNT, «?;!)P!Ri'fe4: urtt, @ 
50 iJ^mSti-fct/y >hffii»«^«r#lf5r iiJ-C^i. 



(7) 

11 

( 0 0 4 7 J m»(ot)mmk ut». 2 'o&.±<ommn 
1 0 0 4 8 J afc&Df»«>flotaj[j4ffl»o*feta^-c<fem-r-5 

ffifflIIA*5 1 9 9 6^6M 1 3 B lCtilJffibfci!#HJF8 - 
1 5 2 3 7 7-§-{c|S«<OfRS«B(f;&-j^Sr5gffl-t-5r i:*s-C 

1 0 0 4 9 J ADS»^#»^Ykfti:tte!JDfgJ'K>0<fttll«a«0 

iDm^<om'^\C\-i., CPU, ROM, RAM. I/0>J^ 

#5. 20 

[0 0 5 01 :i<o^ggii, *DSKijprt-e«ainf?RfeS: 

10 0 5 11 C<D«?)3I*, *P>V, ±iaJD5RiP©*PS»* 

10 0 5 21 *fc, ^!mFl^SrFf;£<oJEa 

■Ci^K-r 5«aJP5R'»l©Jg*t i: ejttliffS- A;*-^5«fcllP5ia«!» 
v'~!J'A*#l9!i:, *SaPf»«SlSrft^*t{c^>S4bTt|-JiC1# 
^Srf^^-r-Sfci: tic, -ecotf-flt+fr^TJ^^SSSn^t^-ff- 40 

ixfciPSaife^tA- p>^ra«offiajc:^¥o TSf-fk-raSEbPlKt^ 
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©aajpiRi«b©!i!as?*f^is-cfc -5. 

[0 0 5 31 r.<o|SMl::S3V^T. «*Pffe!^ji, iDj«y^rt 

[00 541 «a>Pfa^OJ^tt«OA;^H, 2 JJC7C?B*tfc5 
V^tt3»c5t^«<DV^i-i^OA^?i^!iSt^*>■^TtJ:v^. i 

[00 551 «ntflff«:. ifcaa. ?iae3jsp, mfs-u 

[00 5 6] UfcASoT, ttiPSISfeT'— i5'A;'3^St t 

Jcf5«-t- 5 «^Si5fi<D?g^ S: t> C «)f2tt L fcSJfpJ^ 
<^7'-;}'>^y t, r©S?ift?^«y'-^^<*y*»5>SfS 

10 0 5 71 4fc, T'y vMaita«fcs^«ajfiro«&tt^t 

S: fc «)|Blg UfcfetSflt P« ^ y Sr $ C> tC-CS ^ fcfl}^ 
T?fcoXtJ:<, T-y vhiBilSStm^ 

UT, ■^:(^'a)^4^las^7•y :^Ma«i«t«^ 

[00581 >!JPS»*Frt®APSSJ^fefl^li, APlRi*F(^©F^SB« 
•CfcS, ;i03*Dl»J!^l^ro*PS»*«=S:A;t»-r5APfR*fl=A 

[0 0 5 91 ta^fe^sii. &p)*»i:.«)iat8LfciPi^isi* 
[0 0 6 0 J tf^tj^^^s, fe^g^ajsiutjfm^ 

SirU-Clix CPU, ROM, RAM, I/O?}*— h*» 

[0 0 6 1 J a>5^at Ur»4, CRT7'w:^:/W'-f 3S 
fit, 7'7Xv7'^>^7'W3£fi'S:^<D«-So*^iSH 

^, snE^T'yv^', w'— iJ'T'y >'^/£afo=&«o7'y 
[0 0 6 21 wCD^M«, sfc, ±ia*pfR\jprt©«aio5Ki 
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10 0 6 5] ±mof^f^<omam^<om(mmmi^i3 TK:^$tvfcfiiit«E#ife^i=.t itteaaEi^*#t $ p>c« 

«r^^#®Sr, Jg!t^T/«>^±fa:A;*^S*»P>A;^S^^ ffi^^Si, ^^=^'fj\'ifi1sm^i\.fz.'^(Tm.-^V^=^'f 

fcg5<ft2Slt/=^r-^5'7'^/BSr:7'y vhE«ft«©J|t«ii:Kff 20 /KO=S-th3S®^#«)iaS^^*^f?!yS?W^eA»P,Slt^S 

(0 0 6 6] rro«^t?s>*vtf> spaxv^^s'T'^ra a^:3b»t>''^5y7^-jlP®ffiI^»ilfi■e^>5„ 

SrSfi<DJ|£*.i:J$IS^UV^S:;5io?ii[:j&{i*:t^*-t-i:i:fc [0 0 6 8] Sfctc^ _h8E y 7 a -jproftij 

^ttMSr-aSffiS-yriO-c, ti-»ik3S©»S::*:«(c8iJ«L I0 0 6 9J WT. E®lc^-r^3£<ojfeitef:iS'3v>Tw 

10 0 6 71 r<0»§gtt:s *f£, y 7n— jiPi^Sr^JBi- [00 701 HiSfflJ 1 

4 r y hiB«l«®fKi«¥^S:^T 5 ?K«IW3S« t X ^<Of» lUSfwj l t ur, y 7 ^-JtP^^P5IMb«=t9:3^^S^tt/^• 
ftlWiSfa♦cJ:o-C#P>i^fc^»»*f<Oi|S;R^cS-^v^Ty 7 oilfflrJ:5^aSl:lov^-c8RMi-5. Blitty^p-JP 
o-*^«)Anf|&^fe#*2S;;£-r5Ap|R^lS:3giia4:Sr{ix: 40 o«|figS:^-rsaMia-Cifo5. ;l«)la^c*i^^T, 

fcy7D-jPOT$ijffli^a-efc^-c. ?RW?i^siiBi5. y7 2i*!nii?a$ix57'yVMa»« (¥{-s 

'fettffi, SiJfatT'y vMSi»«i:coM©=¥i'y>»'35Ww 3<^)±^i!llciB1a$i^fctJP5««S2, 6r* = >"<T 

afeUStJieua 1 7' y >- hBai»«i: S:g5Si-t-5«8^Sr 3 ©^fllJfcgaSStvfcJPfRliR 3 , 7^3 v-tr 3 ©TOU 

■&tf«»^srao3?g^^&t5^<o«S^<D<»ri±fflSrA^-f 5?g tcBBia*nfcAnJKija4-cfe5o *^^ic*Jv^-cH:, *p 

«itr5«b<4ffiA;tl#Si:, A;^$HfcS5fBXt54fSY 5':?' 1 tAP5Ra5(4 fc UTIiiS^^Jlftt-^Sr, *PSfaiia2 

/V-K^e^ai:. A;*^?iT,yi:«8^Siai«riig^O;^#Stc;S 50 [0 0 7 1] iPlRlv'-VSr l~4*-C©4oO 



(9) 
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•5. 

[0 0 7 2] E2fty7a— jtPrt-CADSaSix.ST'y 

h2aSrPPSiJb, r©±lcS^fi?fp2 bSr*S«UfcfcO 
-Cfc5. :i<07'y > Maiil«2(:itt, JpJKiJSojgcirl^C 

5. 

[0 0 7 31 r<Da*ttWT»wJ:S. -TJi*?*), T-y:^ 
hga««2frS-?-95a2 bS:»«UTy 7n— |lA/?£# 

[0 0 7 41 y 7a— «:A/7^f#»tS:fi'5KlCtt, 7'y 20 
}'iBigi«2Sr=«:^'<r3±»clSfr, AnA*»e>apBlc 

aesiiaie-c. 7'y :^hffi«i«2S:, mms^i (^m^m 
jRjcio, 7'y vhga»«2 02ias±#{c#oT7'y 

Hi*). ttAyrd#lt*S^T-r-5, 30 

[0 0 7 51 w<o^, 7'y >'hE««2«>ia«tt, Jiia 

t*:JD!R<r>3SK©*PiRfiJPS:^T5, roDJ:5f=, T-y 
>hBa«lS2<ojaSS:¥iU8{JiJi#$-*5co-C«:JS<, iii 
»{wipf»-r5:ii:{cj:5:7'y > hEi»««o!Sl^^;/-i?Sr 
il>'fe<t- ifc»e)fc, ^;6pfRiSr Ufc«, T'yvhBaSStK 

y^n—i^rtt;!, 't4lf«DS'fc'5 4o<DjD5gl®l~4Srga 
aU AP^y— >Sr4olci^»t4J:5l-U-CV^5. -tU 40 
T, fi>^ft!*sSIK-r5iaS«2 0 O'CgiJb-CfcSfc*. 
3|cApfKl<^> tr— ^ ;SC<oiafl[4- 2 1 0 "CtSSJcai^e U :i «o 

mm^x-rv > hKi»«2 s-ipjR-r^.. 

[0 0 7 61 0 3tty 7B— JFoy^o— Ife^^SrK^i- 
E»c*5V^T. IIUCPU, 1 2»iCPUl:iA;^x— 

t-?>=>vy-yw, 1 sjiyy >hBai»«2(7>tafiSr«t 
a-t-5 sas-t 1 4 fietT«^5^'<'5 c p u i 2 osj 

flSiyn^^TASrSSiaUfcROM, 1 5 ttf'— ^fW— 50 
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[0 0 7 71 yy >-Ma»*S2{ctt, -h5^LfcJ:5lc, 

i~4*-co?tas«iai;^cdS2a:^*ix-c*3!7, rc^iaatft 
mM. 1 ~ 4 <o«tbia«i52iL5[-fe >-y- 1 3 -ci^ai * i^T c 

PUl 2}cA;^^f4x6, rotaj[<fttill4, J^S^f/iifeo 

ios-fe i^1^s-r y > haaas 2 jcbi u #»t xnss-rs. 

[0 0 7 81 <C43, tia[*feffl-^il~4lCfclt-5taftH:. 

9 9 6¥6^13B{CiaJSbfc«fJSJF8-l 5 2 3 7 7 
■i-fwK«<D5»««f:&2fe^, «iB-r5ll2SfiJ2 0iRyiWSI 

SSrS-l*, iSiMtr. tt:A/^#»t SrtT 5 fc«)+^^/j:APiRs 
a5i£5.|?'5jy-KSi5«>^fiJHA/SJ?'. ^W;/;^ -i^SrSlt 
•^■f-v ^fc K>!K'®S/hPfi©APJRi(-fti;t fe.v ^/J^S^«>f^ 5* 

[00 7 91 CPU 1 21*. jaa«im-^i~4o«tiira 

SLoyf-^ SrSit, Clti.lcS-JVT^lPjRas 1 ~ 4 <oAP^ 
*#SrlS:^U. *P?»lSl~4S:}|tJtsp-f-5. 'tis, ^y:^ 

tufcdJ. rixe)ttta^tfeab^i~ J, immi~i 

[00 8 01 WT, CPUl 2«?^aa*lf^<^f^^«rI2l4 
T«> yy VhBa»«2©itS«tH;SifcAPSRijSI±, 

[0 0 8 11 wOHJc^-t-J; yyn— ^#o|a:S 
ttSATfOJ: 5l::U-m5. ^^^s/T-S U^:*5V^-c. yy 
>hEi»iE (HIB&iSlg) JiXy^D-ta^o^SSrfitS 
UfcV>>«-Cfc5fflaf«lffl^ 1 ~ J Sr;^«-r5. *PJBj!S*5 
I<S*>2»»^tt. yy ^'hB2i»4S2±*»e> HH©ia««l 

(00 8 21 J:i£b?£ J: 5 :^as^-SfBfp<o y - m 
W:^P!gi*l^^^:<v^©■CM:A/:«<?^5^a^-SSjec:^9■^•r<. 

jlgit Srm^, ^ojiifi^-etaj[<fetajSiJ:#-^ 1 ~ j «rft 
Its. iPSR2sa5iMfc-5»^, 

(0 0 8 31 :^7'5'7'S 2 43V^•C, 7'yi'hEj»«2± 
1 ~ J {COV ^T. «-ifl«<fea;S j CO y 7 a 
— ^oieiiaSt t,%- = vy— yui 2*»fr.A;^-f-2., 
[0 0 8 4] ;^^3'7'S 3^3V^T, S^iiJ^iS. t— 

ta^e. j%iaias#S!w«-AP5»jig i o y 7 » -ifeff^Sr-tix^ 

ixA*-r5. c:«3lj5f#S:lfe#0 4:-t-^., r^y^a— ^fe 
i1:0K:*5»t4J!«)jRSj!g i <OS;£^2[?&T„t-t-5. 
(00 8 5] ;^7'5'7'S 4*SV'>T, 7'y>'Ma<S«2± 

<omfi«^ffl;jlil~Jl^lov^-c. S*i>fc«>y 
0{cfc»t5«-Jlfi«feffl^ j <OtaS t J,S^•?:i^^i^5l^f■t- 

5, *i6:te«»yc«:, yy :^^iai»4S2<o^K^«¥t'f*^fv^ 
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10 



[0 0 8 61 y^f-y:rs 5^5V^T, &^ttgZ>V7o — 

0kW<r>lSi^i)^(-,. J ?jpAp^g5 j_g)p::fe|ag) jf-^agjgj- 

[00 8 71 ^T-^yS 6K*5V'«T, ;^7"S'7'S 
35 Ufc y 7 B i |j:*5»t 5 7* y > h 2 <DiaS 

[0 0 8 81 ;^7^s'7'S 7»c*5V>-C, «-ta«<feai;Si j {c 
*J ft 5 y 7 n -^feit 0 © t €^ cDiaaE t „i: y 7 n-*ft 
i (Oi t«>tastj.t©tas3E'fl:JlA tj., isxv. in 

fKi® i tcis {t 5 y 7 o 0 © t # ©li^^fflT i: y 

7 n — i © 1 1 (Oia^MTu t OKfb» A T„ Srft 

<.^. ^mM^iktii^j oymM^itAii t„lzJSB-r^»m *20 

Ait, =a„ xA/7;+a„ xA/Ti+a,, x&/Ty+- 
A//, =a„ xA/T; +a„ xA/r,+a„ xdJT,+ 



Attf =■ 
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* a„S:^A5. a ,j= A t ji/ A T,i 

[0 0 8 91 ^T-s'T'S 8 ^i*5V^T, ;^7=-5'7'S 

7 4-C©f^|gSr, JP5!a}SRl~ I <0-r'<T(c*fL 
. T^f-^fcA»^*»S^^|!«»f■^i. ■t-'<-C©^PSa^ilCo^^T^T 

Sr^fe#0*»es^fe# i *c«M-f5'<#Ao;RltK i SrSJ^-f" 

s 5 \cmi>. -f-^xcoim^&M i ^c:ov^r;^7' s'7's 5 ~ 

^7^5'7'S 7*T?o?f^3IS:i|*Tb7t«. :^7=^y7'S10 

[0 0 9 01 JXT'y.T's 1 o^;::*^v^•r, «-tait<ftWjSj 
fcfcitsBgtafit t, t y 7a— ife#ocoi#<oia« 

#fflSg«^tt];^j Sri 



igja«K:-t-.5fcje)co*DSK5j!a i ~ i ©sa^ffi t t, t y 7 
n-^<^=o©tg:©ia:eitT.,i<'5gg4Ajj\, 

:^v'5'7'S 7-C**fcfi6»a.j:4»e>, At t,{C 
[0 0 9 11 

mi] 



'n Arr„ 



•+a„ X A/7;, + 
■• + a„ X A/r^ + — + a„ X A/r,j 



Ar/y =•" 

[0 0 9 21 ;^7"y7'S 1 Hw*3V^T, ^ix,f><om^:^ 
sa:S-A t T. icov^-cSK. '^mi^m^ i i^^iv^ 
tvi«taft t t, i:/£5#iOf»Sli i ©filS'fcy 70— ^ 

t T, £iT<D^jc £ o T— ilWi::** 5 30 
tiiX^i, fT, =AtT, +Ti, 

[0 0 9 31 ::©f^mS:. m^ti. @li::*bfcJ:5J- 

-^-^^7 r t -^^ if ©*n5»i!S 1 ~ J 

* i 5 7' y :^ h BatSl« 2 Jc5k*-t-« *3S* y 7 n -|fei4= 
SrK^br. AS-Jfey 7n— M:^^#^tSr^T5^:^:^^•T? 

[00941 ^<Di5K: LT. e®<0?13flS^fe#-C^ni5!a U 40 

[0 0 9 51 :io:>J:p(;i. »jnif»jag>»:)fe^Yka^#?§ . 



[009 61 UfcdJoT. «ie:©»D58iSaSrffiSbfcy 7 

[00 9 71 lg}SglJ2 
IIJifi«f!l 2 i: b-C, y 7c•-JPrt■cADSK^Si^5fia«l?Rl«J 
(7'y :^ hBBiBl«) ©SSiKW^Hatf^oaSaJc J: 

[00 981 SI 6 \t:^?5m\cx^iiaii(^^<^mamo<o 

?ajprt©«C!JPia!te©5R#MFfaiBH:, CPU Srffl v>jt^B 
fc. AnSUlPi: Lxy 7n-jpSraiffiU, «&!iq5»«>i: LT 

a^SPfoS-js^ufcT'y > M3i»« (7'y :^ 

©7'y >' hsaJlSffiwsRAWfSrtaffiWictf 5 -✓';^7'A-cfo 

■5t UTiftMttTP. <C*5, ;$:S!afi¥WigS©^N-K'?3i 
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T liHis^ 1 <o*ojg>^fe#t9!;£iia-effl v = =. - ^ 

[009 9] 3t:fB5^V;^7^AM:, Htc^R-f J: 5 JJi, A 
J^llS 10 1. ^a^K® 10 2, l&ifi'7'—9ViM^ 1 O 

1 0 5 , ifettiifT'-^'tEm 10 6, ^imsnfm-f 

-iJ'iatiSiJl 0 7, T'y Vh«Jg:tfe7*-^'|Btt«Bl 0 

8 , JprtlB*^i»^4x>-^l^«giJ 109, rj^Jtaes^tt 

7*— ^'Klftgpi 1 0, \ 1 1. ?t 

^^&^5fe^«t3saj 1 1 2, 6i^^i^^fe#39:;Stoai3Ji 1 
3 , 114, n-jscfe^^*-^ 

lattspi 1 5, *5±v«f^ftiaa5i 1 9*»e>fl!^s*vT 

[0100] 1 1 9 ll^ sKieiifHicftia«iP 1 

I 6, etttfjf Aaaaj 1 1 7, ^s^vfraeaiff-^iaags 

I I 8/4>e>«^iJ^•T:v^5, 

[0101] A;^i6fi 101 HiS-aT'— oA;^-^w 
«^-^'Maaji 0 3 «sE(ojg*t-^»«ajfii<oj^*t. 

iSM^, »«^^i.?^«t9'-^'f2'BSBi 0 7-^7'y v>« 
J^iftT^-^'KtS^l 0 8^cfS18$i^fc^*3?gOJ5«f«r^T 

[0 10 2] »«^fa?^4ft7'-tJ'IS«SiIl 0 7 

JC, 3»C7£SISI-h®;ffi)glSr;T^i:x-^'«»**e>«I^Six 
TVS. »«S5p'?iJB«7'— ^tts /S2 0 OlCiiJfil^S 

l^si^«^2 0l. liJ»w^^)»t>«A^*4^5®2o 2, Sfc 

J:•oT«^i^$^^^>:^a5;^' 2 0 3A»e>fl»^SixTVNi. 
*fci^«S?,a(^«tS:«^-^^#^a 5* 2 0 3 JCtt, 
«H*ffi7'-j5'lB«SBl 0 6a>?>tfc?fe, fSie^*, 

[0103] Mgjg^T*— ^^Eteai 1 0 a icia^s 

i , i <OS5iPp*SffiH$n5 3 l>:7cSra-h<0£fe«{7'— ^ 3 
0 4j4»^«!;5S$H5, a«<0?g4^7^— ^W:, ;fe3 0 0JC 
J:t>«fiE$ix5iaiil3 0 1, 3 
0 2, ffi|Cj;oT«JS2SH5:^a?'^3 0 3*>6>flf/iK$ 
^^■CV^^„ *fcS«<OJg*t«r«^-r*«-7'B y ^ 3 0 3 
lew:, ifettM'T'-^'IStSaJl 0 6*>6>tt:», 

(0 10 41 7'y :7'y>hiBitft« 
[0105] T-y >- KE?g*t7'-;J'fBeSB 1 0 8 tC|B« 
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6Cfp?^«7'-^'?alft«Sl 0 7*»e.*SegSfi©Jg*t«rf«:^»^ 
SBl 1 2-CH, fflJiPBdS*S«$iX)t7'y :^hHaj»<SO^« 
I*, S63lMir4P«D:fe-ft-Cfifp, 

[0106] y 7 a— Sfe#3S^*aaS5 l O 4 -cii, A^ 

10 $iai 0 i*»e>A;^*tb5y i^oi^sB«jg^*k 

Ea. taSlS!;£, €-:/nT©?*:#iaLP 

[0 10 7] *fcy 7B-|fe<4^19:;^«iagpi 0 4t?«:, 

A;*$ix;tffiasr, k-4'«3®a-^iaft, T-y^hEisa 

1^^mt^W&.f-9^'iii%\ 0 9IC|B«b, fRes^iK 

n'^^mm>&.'f- 9 laisaj 110 iciaig ufc 9 , i^«<d 

20 3g«fSr?Toyt9-t-5, 

[0108] jt^F^liJ^iRFttT'— rJ'lEtgfflS 1 0 9 *J .k tf#f 

i^fRe^^ttT'-^'iBissp 1 1 o^ifa^fi:$i^fc^s*^#^4 

113, fKiei^*|fef!|:tgr;£«!.a«B 1 1 4jj:^*x^tv5i 
tf»*&^7'-^'lB«S51 1 S«5H-aMfr^®0f 

5. 

[0 10 9] ®««Slf-^fe#i:«micj;oTei?*|»a: 
30 q««,=F • a • A (Tg* -T,') 

*&^*il-§}?>*i.fc7'y i^hBEi!Sl«® 1 iy->a»S 
flS, T.llt-^'coia* [K (KfiS^iiiE) ] , 1,\tf 

y V hE«^«<otas CK (J6»?afi) ] -efc«>, 

(Olio] !¥iJe^#*«=i:«»«ft»-J:ot:e 

qcoT = h • A (Tt— T, ) 

40 A|l»^P*t(C^!JC>nfc7'y :^Ma^ii««iocr» 

[0111] bfc-S^oT, fil*^l^^fe#t5^iS«Elf^S! 

Q= Que + Qow 

[0 112] ^»=w«ya8Pi 1 9-^i*x tfai^f^T^-^sa 

*«=Sa:;£iasi«IJ ii3*»e>W;^$ ttfcfil^8i#*#*J ^ 
50 vf»ea«iiL^K*tea«SJ 1 1 4 a> ?> m;^ * ixfc^ 
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10 1 1 3] yV>'hWmmifif^f^i:='>'^7- 

iaasiji 1 9rtoi@*ttf-©«ygssi i 7iiReis?f»te 

a«l^lfe#SrStf©U, SIRe^H-^iaaS? 1 1 81*, li 

^tft^iaagci 1 7 tjRiean-StoagBi i 6*»e>w* 

[0114] flWife^i&^tesgs 1 0 5 tt. mm^^'f 
-^KigSBi 1 ij!)>e.7'y >'hga»«omsi^*y*-^^ 

[0115] ^^^J:*s*sR^»4^i';^5^i^<^>«^d^-ca^)^.. 

[0 1161 ttl^ibic, ;^7's'7'4 0 loiS-ClaJfpS: 

[0 117] JJC»C. 0 2 ®IST?Sffi<0%it 

Sr;e^-t-5. S«o«b14«:«;ttiax-^IE«Si5 1 0 6Jc 

[0 1181 ScIJ:, ;^7'5'7*4.0 3lOXg^C43.V^T■f^^ 

IBISSqi 0 7KiieigstvT*s9, ;rr*»e>a»iUTS« 
±fcieia LT t^r< . ^ fc^^isjfij&ttv'- sBttsc i o 

7(c;Sv>j6f^|ip«^f±, mtL{cm^i:i¥^i.. 
«7'-^'ia«giJi 0 7(::sfisuT, i»«?jgu*effli-*;i 

[0 1191 Utl^, 7^7- y-^ A 0 4 0XS^C*5V^-C, JJ 

[0 12 01 ;^7'ts'r4 o ?>(r>T^-^wsmmc 
[0 12 1] ^7'5'7'4 0 eoxa-ctt. s^$^^fc«E 
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#*^ttt^-(b-t-5«-r, ;^-7'5'7'4 0 7<oxs-ev^•^fc 
v^^i^, ;^-7'5'7'4 0 8~;^7'3'7'4 0 gicfcVN-c, s 

[0 12 2] SSlJl, ;^7=-s'7'4 1 0(OXSJC:*3V>T, 

— ^'Sr^^^ai 0 2JciS^i-4. ;::i^^^:J:►?»^FfS:^T 
10 7'y >'hiS«l«©S8ai|<?f)!$*Sr^#5;itas 

[0 12 31 *S^lfi^{C*5V>Ttt, m^^'^joff^M 
II, T-y >'MEi6l«OJ]^4^f^^lC$)fcoTli, 

«>x-^'<->^lc:*&«fl$ixS:jg|cffiSift{t;*ixfc 3 2fe?n?g 
3 2k7nJ^4*K*fUTSSi)Wl-W-» 
[0 12 41 iDfSfti^j^-c?B#ra«>Siaic:#o-c3E{k 

fff-e-fS-^Srf^figbfcT'y >• MBi6il«<0«¥«f^7'/K05RA? 
^Sr-^<D^Wfelcaii)Wlc:^ToT, :/y hgaii|«cD 

[0 12 51 bfcasoT, ^(o^m\'-y^7-j^^m\^k\. 

5. 

[01261 ( 1 ) 7'y 1^ Ma*l«<0«itlf ^T'/KOf^JsK 
5. 

[01271 (2) 5Ry»<f©Ee(J:, JFrt.S:7*yvhBB«l 
C t ic J: •? 3g<kr5l@W^lfe#J3 J: xm 

[0 12 81 m6glJ3 

40 J|tSof^■S^ilfSS^S«©>^■®fo^v^|*MBlc:2;i!^^±-f 

[0 12 91 /A*s, ;*:^7'^Kk:*^i*®ll^filcii:Sfflv^5 
/N-K!>3iTtt, |IJS«fyi<0>!JD!f6ife<<I^Si!;£Sia-Cfflv^yii 
avf »-ii'*5J:t5Attl;/33SS, S)5V^«|I^S^aJ2 05^R^ 
«?W»a-effl V >fc = :^ f * - ^ *3 J: t5Ata;^aS«*Kcffl 

[0 13 01 ^&s:fflv^TS!^e««?<^s•^T5«^cD7' 

y > Mai»«<0^7"/Wkl-B LTtt, Ell© ( a ) *J 
J:T/ (b) lc^r-t-J:5Ki7'y vhgBj!a«i£-flB9&jkU, r 
50 <0fl5B&^kUfcJJ?«©»P«f*7'>'V'SrfflVN/co 
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[01311011 (a) tt5lgio:/yvhBHia«coas 
i^mnm. mi i (b) ti-^f^ywkLfcr/yvna^tt 
(oi^^mmw^h^o HI 1 (a) eoiiinggco 

6 0 0 HHBScoS^ A, 6 0 5 (mgg<D V - K^Cfe 
Ell (b) tp. 7 0 If^-^-f^/WbbfcSte. 7 0 
0 L fcSiSiB, 7 0 5 ft^T^yWb b/c y — K. 

7 0 6flSt6tgBfai:coWO^Si<0®S:^7'/WbLfcfc 

[0 1 3 2j El 2\t^7'Mthtzyv > hmmj&irm 
7 0 1HEI11 (b) co^^/Htvit^mzmm-r^h 

0011011 (b) cO^T^/V^bLfcSiSfptC^BSf Sto 
TfcD. SOP. QFPfc6V^«PGAco<^: 5?fclfPia*: 
flcO^W^T^^'l^ (^A^y'M TS>^, 7O5li01 1 

(b) ^o-^tT^/Htujty— Kici^Ba-rsfco-cfc?). $b 
fn<o y — Kt?:>^^x/^ (y — K^T^/V') -cfc^o 7 0 

6flElll (h) <oS^t^&t<om(0?i%<om^^'r 

0 7Hf>ift(DSiK«S^(D«|Ff^7">ru (SiKSSg^^x 

[0 13 31 121 2<DmVf'^'rMcm^m«r^nvtzi^ 
Oftfftt^Srf^jSgb/c^&^coKSgHSrBl 3Jc:^t-o ^ 

OT'y >'hE^=E<oii:s*-fp]co:»Sa»:H3« (SPfa2^ 

+s«i«) ti.fco Ei3ori:<. i/y^-hffijta^ 

SrSt$>&fRllc35>t!li"r-5^«>. SPfBCoaS-^^^ • 
H 1 mm less — blfoo 

[0 13 51 gt5iPn^7^/W7 0 0 <??}Ki^a<Offl:Ell. 3lgR 
Og5f«?p:(i}ccoi|C:^d5, 55(6^7^7^7 0 Ot^j?:^ (Im 
m) J:?)i?v^4&^«^7^/^C0SR^S^>^*<, »V^4&^ 
fl^v^/KOfR^fiSr/J>$ < «:e Ufc, gSfp^T^/U 7 0 0 

BQ. =^BQ, X {BT,/BT.) 
fc^U BQ. : glSp"p^y"7V<DSR«S 



24 



BQ, 
BT, 
BT. 



: ^&'e'7'/U±M(Om^ ( 1 mm) 
[01361 SfRyU&m^^^ y r^T^/u 7 0 6 (DJR 
sail. IIK<^S*g/«5firao^-^';':/cD;5C^35^ 
/SBfarao^-\-5/:7'^7'/u7 0 6 (1mm) J:D^v^i& 

*«:/J>S<ffi:EU3to S?J'p/S«KI<o^-^-/:/^7^yu7 

0 6 (;iSS;£bfcja«SlieiT<D^lcj: 9«iEUfco 
10 GQ.=GQ. X (GT,/GT.) 

fcfcib GQ. : =¥i'iy:r^7'yw<DSRl^S: 

GT. : =¥ys'::^^7'/^*0^$ (Imm) 
[0 13 71 W&<omi^:^t^<Dm&m.\±. gPfiirSfiO 

t<i:<SfcJ?), Sffi^7^/W7 0 lco^S:;&fnjfll4>*!)t 
20 U;to *fcSera^7^/^7 0 OH±T;iS: Immttt— L 

fcoic^Lr. ll§s<?5S«6 0 ioj?:$(iimmms-e 

*>5ri:;6^^, ««^v^/V7 0 lcDS$n. 
6 0 1 coiS:$i:^b< bfco 3I8R<DS«6 0 1 t£«^ 
7^/1^7 0 l<D^an^UV^r^:^>?>. «?<4ffioMiEllff 

[0 13 8l»:[w. y"-K^7^/W7 0 5(cSS6b;/5ilRS 

a:^cov^•c^^-<^o Ei 4i;i|g85<Dy — K6 o 5<^?g** 

^ y - K^t'/w 7 0 5 (omi^ h Srittt bfcKWa^^ 
•fo r <^EI{c:^-ri: 5 y — K^t^^'V^ 7 0 5 SIBS 
30 cDy-K6 0 5J:!3^;l^t<. ^[ScO y - K6 0 5 t y 
- K 6 0 5 (D^m<D^m h S^'&A/fcii[;6•^*:o^T'/^i: ^ic 

[0 13 91 y — K^x/V7 0 5C0ilS$*ft. f&co^fpCO 
AfW^T^/virigSSSr-^^^^ytab. 2mmi:bfCo y- 
K^xyl-7 0 5H. ^BS<oy— K6 0 5 t y--K<D^ia 
<^^5;, 7 0 8 ^-g-tfo y - K^x>^V 7 0 5 OfKi 

^fifi> y — K^x/W7 0 5p^{c-t^nfc. sg^coy- 

K 6 0 5 <D^SI 7 0 8 O^SOit fHI bfco 

40 i:»3^i67to 

LQ. = LQ, X (LC,/LC.) +AQX (AC/ 
■ LC.) 

fc/dU LQ. : y — K^T'/WcDfi^a 
LQ, : y - KcogiRtOjRi&fi 

LC. : V-V'^v'/^(0^m 
AQ : S%<O^^A 
AC : ^7^/Vf^<^SSe<0^§^ 

[0 14 01 SiBy»^^f*/^7 0 7o}Ki«an. ±iaL 

50 fzV- K^T^/l- 7 0 5 cDSR^Sai ffi«ys^^^ 
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yw? 0 7\z.^ibZSkmi^^6 0 7<0^mi:^fS.<0S^(0 
[0141] 01 SldHBSogggia^S 0 7(Om^ii^ 

SiK4S^6 0 7 taSiig^BEI©sraSr^A/i^ii:;tr«:©^ 
x/l'tJioTV?). t-Jtcis**, ^j^^^x/l' 7 0 7 14 
ll^a?SiK^^6 0 7 i:«]K4jS^ra©^«7 0 8 

[0 14 21 ifc, fi&O^^y'/UiriSiSr-t^^ifc 
^«SiS^*7'yV' 7 0 7<Oil5*HlnnnlC^^>;tfc. 
fl8S(OS««S»^6 0 7©KS*^ ^iS^^7'/U7 0 7 
©S* (1mm) J:I3?SV^»^I4. *x/KDjRi^fiS:>c 

il!^^^r>'u 7 0 7 (c8SSUfc5R?gPfi>4U^T<05S:»v: J: •? 

PQ. = (PT, /FT. ) X { PQ, X (PC /PC: ) + AQ 
X (AC/PC.) ) 

PQ. : ^^yS^^T'^l'WfSft^i 

PT, •■ mm^^<omn<oj$.$ 

PT. : ^4!8^'=e7*/KOJiC$ (1mm) 

P Q. : SEiKiS^OliBSOSaSgfi 

PC. : ^T'/urtwHRogggiJg^^^&SI 

P C. : S^EiS^^T'/KOS&Sil 

AQ : S^iOfKlSgS 

AC : ^y'ji'^CO^^COtS^ 

[0 14 31 ^iS. ±i6LfcSOP, QFPfc^)V^{4P 
GA<D J: 5 ^iSBfn^T'/K =¥-Y s'T'^t'-'K V — K^v* 

[0 14 4] {jTh. T-y :^^B3l§lS(0®$:&IRJ^;lf^^•r 
<^«/hKlfiStt 1 mmi: Lfc. 

[0145] iJiitftW bfc J: 5 Jc. V hffi 

14. ll88cogCfB<c»?g« (eefiKS-^SBifi^^l^JS*) -^iW 
[0146] 3*:||JfiM-ett. m^giSfoS'S^SO^T-ffio:?^ 
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5;ita5Bj|g-c39 5. B 1 6 oWW^xyWTfi, ryv 

[0 14 7] <ci6\ y 7n— iFO*DSRi^#(Dffl::£jc:E5 
U JiiailJS'BaJ 1 . 352feM2;«J:U!|l3g«t!|3(D;fe-j5fe*5j; 

[0 14 8] 

5 1- bfc(0-t?, f^l!l#<oa-^«ISic J: *) m&tn < iDia* 

r<ofc«), «»l;tliirr«<07'y>haS*ft*gco±M*P8*6-t- 
20 i^^i^31*lWt^:2I^!?Rf 5 J: 5 'fciaW^HScoS/i:^ t-^ 
(0 14 91 :::«>55Wo*PSR<P(^©^Pi»«i«>3RW¥«fS? 

30 T-y > MBj»«03 i 5 ^C«fc!raf»«J<of»aM'fSr^J-tT5 

[0 15 01 ■:rv>hwmmcn.vx%^»m^<o 

S*»«*;*cffi{cfiy«bTH 

So 

40 [Sffi^fKm/fSfte^l 

[01) V 7o~iF(om^ir^i-tkmm-Qij^, 

' ' [B12] y ^Frt-cAD5RSJ^<57•y hBe«S«Offi 

(H3l y^o— j^<oy 7n-^fe#SrS::£-t-5fc*o©j 

(|g|4] CPUcoSQJffifiSf^OrtJSS-^-f-^n— ^-r— h 
[05] rry >-hgaj»«^«:<o^i&«?>S:?a^7'D7 7"f 

50 [0 6 1 iimm^<r>m[im¥o(r>mmvfmia. 
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«>fl|;s£Sr^-ry n jy ^ E-Cfc 5, 
1071 *ISMlC*S{t5JS«fflJi&Jg*t7'-^SE«aJtClS 

-5. 

[0 91 *38Mw5R»«f'>:^v'A<DtoSrt^Sr^-#-7n 
[0101 56*ail¥SrfflV^Ty 7n— jpf^<07'y VhBB 

(011] lesjfOT'y v'hg2«i«i^o^7'/Wfc<D«fli 

S:^tta?^0-C&5. 

[0121 ^7'>'WbUfc7'y l'MBi|R«S:a!l®*»5>:^fc 
[0 1 3 1 012 0«?*f^7'/Hcm^«?WS^^f 5 fc*© 

[0141 i^Kio y - K<D?^*t t y - k^t'/'kd?^*^ t 

Srifc«Ufc1ftM0-C$>5. 

[0151 IIIS<0^iBg*g^=-©Jg:|^i:eijS5SS^*7^/KO?g 

[0161 m^mmcozT]) v hBa«sffi©»*r*v'/vsr^ 
[0171 mm<oyv > hsmmirmmii^h^tcvtmi: 
[0181 «63feco7'y > hEm.^<omm<otc!b<o^n 
[^-^O^Ml 

1 

2 7-y>hBei»« 

2 a «A/)^^>-;!^h 

2 b «^SPig. 

3 =i>'<7' 

4 jDi^iiSl 1 

5 *Df8lj!S2 
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* 6 Mfums 

1 1 CPU 
1 2 =>vy— /u 

1 3 taae-fe^^-y- 

1 4 ROM 
1 5 RAM 

10 1 p^t)mm 

102 

10 10 3 tease 

10 4 y 7 n >-lfe#f9:^«iaSS 

10 5 mvfi^M^^iim^ 
10 6 <f&ttiiff9'-^fattss 

1 0 7 ^«gi5pl,?^;lft7'-:{'IBteg|S 

10 8 ry >• h«?g«57'-^?attgB 

I 0 9 jlFrt<BW4#<±x-!J'fatSSU 

110 jps*^igksm!tmf—i'^i&m 

1 1 1 ias^^^T'-^'getsSB 

1 1 2 »»^^teaaj 

20 113 viktmn^^w^&tmn 

114 5»eissEj^^feff=s:;£teas? 

1 1 5 nn^^T'-f'f&mu 

116 i^^isff^ii&a^ 

I I 7 «8m»teas5 

1 1 8 mmm^nfim^ 

119 «i*fteass 

120 T'y :^h«t£fhCAD'>;x7'A 

7 0 0 fi|J<fi.3|c#:©flf4ff^f'/v 

7 0 1 m^(om9f=^7'y^ 

30 7 0 5 SSfD® y — ]f(Omf^y'A' 

70 6 S«t^fi.i:<ora«0:¥-Yy7'0^^7'/u 

7 0 7 f>'«ft©««aj«3TF©«Wff*7'/>'. 

7 0 8 y — KO^fflroSSC ' 

70 9 SD^^KO^ft 
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CPU 



/ 6 



14' 



ROM 



RAM 



MS 



II 2] 



700 706 



700 



mm 
mm 



701 706 



707 
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T 



I 



I 



™ 
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511 
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ms] 



m7] 



^mm **** 



3 



200 



100 - 





200 



me] 



102 

S 



mm 




116 
118 



Mm 



117 



[0131 



705 700 



700 705 
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II 01 



501 I m» K 500 

V 

t 

502K mA<r>mJ0i=B7'ibn^ ] 

V — 7 ^ 




SOS 

) fYE3 

T 



r js io 



511 



X 



512 ^ 




YES 




I »7 k sis 



[[^14] 



708- - 




605 



705 



II 7] 



602 605 



601 




603 605 



604 



606 



II 1] 



(a) 



(b) 



700 




705 



765 




1 5J 
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607 



If 
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IT 




mm 
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